, numerical [9] [10] [11] , and theoretical [12] [13] [14] [15] [1, [4] [5] [6] [7] [8] .
In this Letter, we present a systematic theory for the dynamics of crossover phenomena in phase-separating systems [2] . We consider a three-dimensional classical system which consists of spherical droplets of the minority phase and a supersaturated solution of the majority phase. The system has three characteristic lengths: the average droplet radius (R)(t), the interdroplet distance I(t) [4ttn (t)/3] 't, and the screening length l (t ) =[4trn(t)(R)(t)] 't, within which droplets have corre- (2) where N is the initial total number of droplets, X; the position vector from the origin to the center of the ith droplet, D the diffusion constant, a the capillary length, and Ra=a/ho the initial crucial radius, hti being the initial supersaturation.
Here Eq. (1) [2, 18] . The first is a kinetic equation for the single-droplet distribution function f(R,t) with radius R, which is measured by an electron microscope [20] . The second is an equation for the dynamic structure function S(k,t), which is observable by using small-angle scattering of neutrons, x rays, or light [17] . Ptt-& dp p, (5) (4) (a&-z"", v-z (8) where g& 3gg -g". The relative droplet size distribution function F(p, z ) satisfies the boundary conditions F(p)dp-"pF(p)dp =1.
From Eq. (4), one can also find the growth laws
with the coarsening rate (9) (10) (6) where z, &&a& (0) Table   I .
Equation (4) K(z) -lim F(p, z)/p'. ( 
12) p~0
As is seen frotn Eqs. (10) and (11) , there are two kinds of growth mechanisms. One is the growth from the solution which is described by the term Q, )(z). Another is the growth due to the coarsening which is described by the term K(z). Thus, there are three characteristic This situation is quite different from that of the conventional theories [11] [12] [13] [14] .The scaling function 0'(x, r ) has the asymptotic forms x, for x«1, e'(x, r) -' 4 f x, for x)&1. (21) The x dependence of the structure function for small x is caused by the nonthermal fluctuations generated by the screening interactions among droplets. This agrees with that discussed by Yeung [21] [22] [23] [24] . The x tail for large x, known as Porod's law, results from the fact that the droplets have sharp interfaces.
In summary, we have shown that the long-range interactions among droplets cause significant changes in the dynamics of phase separation qualitatively and quantitatively. First, the screening effect of order @o causes the qualitative change, leading to the crossover of the time exponents and the new dynamical scalings (7) and (18) .
Second, the correlation effect of order N'~a lters the quantitative behavior of f(a, r) and S(k, r), leading to the volume-fraction dependence.
Finally, we should remark that assuming that the droplets have a sharp interface at the beginning, we have derived the starting equation (I) and discussed the crossover phenomenon. This picture is confirmed by the recent experiments of Cumming et al. [I] . The detailed analysis of Eqs. (I), (4) , and (13) will be discussed in a separate paper [2] , includ-
